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(54)Title: PROCESS FOR PREPARING HYDROGEN-CONTAINING GAS FOR FUEL CELL 




(57) Abstract 

A process for preparing a hydrogen-containing gas for fuel cells, characterized by adding a gas containing an oxygen gas to a 
hydrogen-containing gas containing carbon monoxide prepared by the reforming reaction of an organic compound to prepare a mixed gas 
and bringing the mixed gas into contact with a catalyst composed mainly of a ruthenium metal and having a carbon monoxide adsorption of 
not less than I mmol/g-ruthenium and a carbon monoxide adsorption index of not less than 0.5 to thereby oxidize and remove carbon 
monoxide. The process can reduce the concentration of carbon monoxide in a carbon monoxide-containing hydrogen gas produced by the 
reforming reaction of an organic compound, thus permitting a fuel cell to be operated at a low temperature with a high efficiency. 
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O 

25 (#%#J3 : S>;i/3-7 * V #7{*©£/i£) 

#%0J 1 i|ajfilic 3 0 0 ml © k'-*-*ffil^ 3g@* 1 0 0 gi:^0'>V 
-71/6 0 gRtf* 9 + A* 7 I > 1 0 g£?Sfln. M K SftBE 7 > * - A 3 1.7 
g £i£ft?S-t*-x ^TSffTCiJ^ai^Af h^^o***^ K 3 8 g£^ 
JdLs :ol^fe*<pHl. 7 Ktt s * T-«£&£8sfln Lfco d©ig£4*3£-2 

1 5 
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7 Q CKT«#T, 7 2 BtRggfcSiirfco »UT'Rl5i^Ijg, *8fc# 8 0 t\ 
5*M*£«U &&W)*Lft£.tiS.®*:'&tz 0 C i * / - ;H 5 0 

0 m 1 6 0 TCTT 1 ^PemttlMl U «ig CCD&fl:£ 3 M 

OigL, fc^TT^a-^-CftfrLifcgU 1 0 0t> 3 ^pfal^j^ S •£ » 'Jfrzi 
5 -7y'M!7^ilH. 5 g^ifco 

B E T&K«fc£J£3lffi«aj3£©t§£ % Jt^®«(±2 OOm'/g^ ¥^«8?L 
1113. 2 n mT £ o „ 
( 4 : -7 — > is *) i] • 7A;t / Vl 7 £ fiK ) 

#%0J 2 |o)$ Ji . (i L> f h7if;l/t;H>->'Jr-Hi3 3. 3 g £ L , . 
10 S6K7iiAhiJxh*i/->5^9. 6 gS-gSflnL&fiSLfco #%0J 2 |s]f£ 

*&5fcX*aiUifr/<? - > |i, (11=3 2. 5t>/X hD-Alca^f-^^ 

15 rnLtz* 

(^%0J 5 : ^ • •> 'J *7 • T A/ x + J V #7#<3D#J5£) 
£#0>j 2 |5H$ jc > fiU ^ h 5 i ;U * ;U y •> 'J y - Mi 3 3. 3 g £ L , 
$bf:^f;i/h'Jx(> + ->y7>7. 2 g£?£fluL£fi£ Lfc 0 ##0J 2 IhJ^jc 
felts «£«»*£ L/ f/H^tt5-> U *7 • T )V i 1- / v#r#^*^ 
20 6. 3 g *'&iz a C©«&*teS7k&£^ L, *icj&a*. -6 £ M £ 
SLtl>t„ 

*&*X*g[5]#r/N** - >{± % d4i=3 2. Ot>rxhD-Ai;ai'f-H 

&mwvt%itnz±z>}tm&m, mK^^^mmttzm^. itmmma i 3 4 

25 8 m ! /g o Aic 

fi<* 2 0 g izmm<DtQ.m&fte> ^z^vmitJir-'y a 3 m%© 

0 °CT 2 B#Rg*SSmftt#T#i3S Lfco Bit) Hi te«E*C£ 

l 6 
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* tizmm&tpfil-t- 2><Diz&gt£M<D o . 0 5 «5£©*8Hb^ h V •> AjKiSfc 
L. 2 *IH]#*&K-tfttd<&tt(l%, «S']L^ 0 C ©tifls* 2 ®*t o 

5 S3 U Rt>tt Lfco 

. NtfKftWV 1 9 fca«L*:. ttJSE3EffiW 1 9 I*. 1 7 ic J: «9 2 Oti: 

10 ISSL/Co ^ 'J O A3IAW8S 1 1A^MJ-)A^5 Oral /#© i£ &T?iStfttfj 

*f$AflS 1 2 6 5 0 m 1 2 ttRIk 7kS?£*A Lr^o 

SOW* 1&mic.M% l 9 <*tl£« l 7 i:i *j l o o icicJnfi Lfc„ S 
tfMftafcTtfc* ffi&ttli 2 0 "CtcSIS L/Cc Htf'v M ^A^AIK 1 1 **S>^ 
15 'J * A* 5 0 m 1 /#©J§KT3*A Lfco -HtKi?AfK 1 3 & 1 0 % 

©— Rfb&&£dtr^ y aj?a L/c c ;c#xii N 7yx&«©i 5-ctfc* 

0. 0 0 2 mmol (0. 4mmo 1/g •^fifA) ffl-iftRS 
Z$ts^ 'JOAi LT'^u^TM 1 6 £HT. *\ 'J ^ AsgtAlrK 1 2*>f>i 
AUMJ-Jiiil^L, 1 9^»l^o Z o— -IMbBS** Alitt 

20 tt 1 » 2 0 »IBJBlTff ofco -BMb&f&iitett^ffiS 1 9 tfCttiCKS L „ 

tsft^u stb L*:— «Mb£**#* ? 07^7720 -e#m l/c„ ? n 

7^77 2 0 li##r * -5 A: Active Carbon 2m (Xf>l/ 
Z*7i) *<ffi*)f*#e>*U ^-T'Viajg : 1 8 0 "CTSfeLfCo — BMbBt* 

25 o -K<b&*«D«ffl»tttt«fa5*W 1 9 K*h«E**«U<Cl^©ttlb« 

0© — gHfcJ£*<D3SAfi) oe-*o«**l 0 OUT, £/<;Uxr 
<t£Dt° it «fc*?2fci6rt:o 

1 7 
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5 «AfB2 l*&-fr-v*7n-2 4 a £*M_,T* St L < WitTctf 
7 ^*AL, AAi*5fc«W3 1 £ toft Lfiteli* fro*:. -8Ht£i£lfc££i£;tt 

«fc t)^r^©z?KficiS:^ L, i»A;*ft* 0 7K<D#A£a ? il^fcU *a*AWB2 
10 3*^Si=i!>/2 5 E«fc»>irrJe©aS«»;:SjeLT*ALfc„ #XiS£gg2 6 
tt v4 ^Btc«k totiamztiZo TK^mUS!^ 2 8 ^HffltSlfli, 'OV? 2 7 b 
. 2 7 c*Mfl[U /<;i>72 7 a^fflt, iS&tfX £7ki$mil§Si!fS 2 8 
LTttii83£tt^3 1 c«ALfc. 7K h7 <y ^3 2 C J; *> > li7k£Bfc^ 
n^^ x P I 7 3 3t:±0»tlT$n/: o 

15 <5SS60j 1 ) 

##0J 5 T^fiSc Lfc^ f-;l/ • •> u # • 7;i> i ± / v ijiy^^^s ^£JI<*£ 

3. 6minol/B'Ari')A, -&{tJ£&©i!Ke*g£fc : 0 . 8 8 . * □ ;U 
£WS: 2 0ppm) 0. 9ml (£W Jl -f — Afi. 3 0mg) — Se^kfi? 
20 3t&icfSI&K*EgB©Kf&gK^:Bi Lfc„ 1 0 0 TCT' 2 B#r B l7K*m^tt'T-4aS 

: 1 ©/fxic-ilUfcfcJRO. l%<f:K^0. 3 KJSn*.A:«£#x*aiHa* 2 
0 , ttOOml/ml - ttl«/h r T±IEJRfi>^ frig fz 0 

*£ti> sitg<D^^©ss« 2 3°c, mmw&atas 2tiT±^L/c„ & 

«lU 7 0 tCSSLfci C ^T"7k!gSt£ 4 0ml /#©iiT-£lSgg Ki* A L 
*:„ $bi:8 0t, 10 0 °Cizm», U * ft * ftfltfie <t |hJ C «fc 9 KHMtl»*K 

«^m*n<£^o ^0 — $mtmm<D&vrt* fid cjt-r * >ft&*oi§) #7. ? 

1 8 
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a -7 h 7 (B£SD &m^tz 0 Z<d#x9 a -7 h ^9 7 © — BHt&jgOfc 
tJtSTffiti 0 . 5 p P mT?*5. 

(mmw 2 ) 

Xttfll 1 |h|«IK> <1L. ^x-^A* 2 OlI%fi^Lfc«l«E (-gMfc&$ 
5 ©l&i&g: 2. 1 mm o 1 /% • >l/<r-* A, — gHfc&*© : 0 . 8 

5 x 9 ajU^mm : 2 0 p p miilT) 0 . 9ml (tfAfOAt, 63m 
g) 3 £ CKJCS&ttSlK 1Sl&tt%<Dt>(DtzWx.TnteLtz 0 R£f§ 

£#iPL-l 8ri:<£-,fci::^t\ BNfc Bfe * £ tE £ M (6 L fco RiCgSfci>T- 

&&*<ji£*u «iJKa©zss{i- 3 r*T±# l^o Risgajn #*£*>©— & 

5 Oppmf*,/:. ©]RiC©7K*©«S«ltw«k 0£fi£ L fc7k*<Wi«S® ©-8B 

BKfc*&l*9 0ppmT'*oA: o $ S> ic^fi t L fz t Z — Wtlt&X It 

15 its t- § <£ ^ o o 
CfUfeW 3 ) 

R*B : 2 . 6 mm o 1 /g • ^f- 1 ) A, — gHt£$©lRgJ&Sfc : 0 . 8 0 
) 0. 9ml (§S*f-^I, 8mg) Icf^HILfco S^go^io 
20 fiS«2 4°C, tett?©iaS«2 6 *C*T-±# L/c Rjfcgtti □ if x — BMfc 
Ri^^«fL/:iC6 4 5 0 ppmT*-o/:. Si6gfiS7 Ot, 8 0 °C, 1 
0 0 °C T li^tH Sftttfrifc. 
(SI It 09 4 ) 

USt^J 1 H«K, IU ##0>J 2 tf^«L/:i/ V*«7A;tyv#7»f 
25 -^S t>£fH*<!: L. ###J A£ 3 Sfi%*BJ# L ( — SNfc£ 

£©i»WS :2. Tmmol/g-^-r-^A. — ©IR^J&& : 0 . 

8 0)0. 9ml (tfil'T-^Al, 8 m g) K#;iflS£ L/c c RICH©*!- 
S©iBK*<2 4troii, Dl$OS$li2 6°C£T±#L*: 0 RJCittibntfx 
*© — WtitBHZZfiVr LfcU?>8 5 0 ppnitiofc. SJEgfif 7 OtT? 

1 9 
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t* 487ppmx 80tTli 2 2 4 ppra, 1 0 0 tT tetfctbS tittj^ o fc. 

(nmm 5 > 

nmm 1 ei, 1 r^mttz-> y v#7^5i»ta 

<*£L, #%PJ 6 T-;l/-r^-> A£ 1 0Sft%*Ilt Lfcttiftt (-IMbKftOQk* 
5 ft: 3. lmmol/g. ^f;n, -Iftfl:&X<Z>a*ffift : 0 . 8 5)0 

• 9ml 3 0 mg) lzWA.&mLti 0 RfCig©^g©fi 

S*< 2 4°C©<t£x tt&O&Stt 2 6tiTi#Lfc. RlCStb □ li x *cd- 
Lfc t <L-£4 5 0ppm?&-3*: e RiESiiaS 7 0 °CX'U 4 0 
PPm. 8 0°C, 1 0 0 e CT'ltm0i^tlt£^-,fz o 

io (nmm 6) 

^Jfe0J 1 |5j«ir, {H U 4 T^fiJt L/C 7 i.=.)\, • ylj^.y^^y 

V t>^}Ii*<b L. #%0>J 6 T'Jls7--ry A£ 1 0 *ft%Ja^ L Arte 

( — Ueffclfc*©«#« :.2 . 4 mmo 1 /g • A, — gMt£5£©« 

: 0 . 8 0)0. 9ml (^f-OAl, 3 0 m g ) tz&*.nm L 
15 2 4°Ctf>££, fcfc«&tf))&«ni 3 2tlT'±#Lt 0 

S7 0t, 8 0°Cs 1 0 0 V-Ctt&lhZtltefr^ f Zo 

(nmm 7) 

20 (KM : 2 . 6 mm o 1 / g • A. -gHLSStJB £>i»:gig& : 0 . 8 4 

) 0. 9ml <#W;l/-r- Aft. 1 4mg) K#*.fiafcL^ 0 £ IC |§ «> fl. g 
®2SS(i2 8°C. tt«®S!llJ3 omiSLfc. RfESHi □ # x *(D-& 
itfcmZfttfi Lfci:5 6 3 0 p p mT* fc„ 7 0 °C\ 8 0 t, 

1 0 0 VT'ttmthZtltefr-, fz 0 

25 (H3fcfl|8) 

nmm 4 m&iz, {bl. ^-t.^as-1 o se%*i8f ttzi&m (—wtitmik 

®"K»S:2. Tmmo 1 /g • ;U-r-«>A. -if^fc«*<z>BH||gjK : 0> 8 
2) 0. 9ml (^^b-r^Aft. 3 0 m g ) Kff*. %m L tz „, SfCfgCDfl. 
M©2BJKI42 7°Cs Mitt?©iSjg(i 3 9*C*T±»Lfc. £ftg§tti □ il 7, 

2 0 
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i tz± z % tktii znu fritz 0 %.fcmi&mi o°c. 8 or. 1 

anmm 9 ) 

SlttW 1 fiLx ttK* 0. 4 5ml (^^f;^fil5nig) 

5 lzWx.n& L fc„ K&8§<D#g©i&£tt 2 7 °C . te<K«aje«4 2°C£T±# 
L/^o £&8ajP#x*©-BHt£^£##T L/c i:^2 5ppmT£>oA: 0 
£iEg£S7 0°C> 8 01C. 1 0 Ott-li^tiiSn^^ofc, 

immm i o > 

nt&m 3 Htftc:. (i L, 1 . 8ml (^Afi-JAi, 16mg) 

10 K|#*.SISfij L/c„ 5tlCg§<a*Ht©2&jgfi 2 7°C, ftfe ft£ CD ig S it 3 0tiTl# 
Lfc. SfcgStoQtfX* £>-gHtK3S£r##TL^£ C ^ . 2 8 0ppmT*o 

fc 0 sto§gs£7 o°c. 8 o°c, io o °ct- amth $ n« -> ^ 0 

(fSJSPJ 1 1 ) 

1 IsJUIC, (I ##0<J 3 ~C&tfLLtz isJlzi-T • y V tfT^^S 
15 nifiWiL, M« 6 A* 1 0M%ffittL£ttlK ( — &<t&& 

OTHa^fi : 2 . Ommol/g-^^-^A. — fiHt£*©MI&tt : 0 . 8 
5)0. 9ml (SS^fi"7Ai. 4 O.m g) K«x.fSISLfco 
H©z&&*<2 rcoii, M<K®&(K(i3 2lCiTlftLfc. RJCStBn^x 
«t»o-»ft«**dffLfci:4*m*n<j^r)y;. RitsaflC 7 o tc^- 8 o 
20 °c> 1 0 oic-etttmsntt^ofc.' 
(HSfet&J 12) 

Hffiffl 1 mmiz. fi L. y^3-7^i#i L. ##0J 6 A* 5 

KSKSft LfcttHE ( — : 2 . 5mmol/g-;b^-OA 

. — 0Hfcifc*©ft*Jfitt : 0 . 83)0. 9ml (^W^-r-^Afi. 60m 
25 g) ctti36JfiLfc. RifcgeJrtBwfilt^Z 1 r<7)£ Mltto&fttt 3 6 
°C£T-Jt#LA: 0 SJCSttl □ if * + ©-»<tffi* * #tfr L fc £ C ^tttB*<xtt 
fr-^tZo Iiogig$7 0°C, 8 0 °CT tz 0 

cmmm 1 3 > 

£ffi09 1 HtRK. (SL. a 7 ;7 ({I L /*3-7* 1 0 fiS%£ir) ig{* 

2 1 
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2. 3mmol/g.Af-n, -ffiHfc£ffc©iK#fg& : 0 . 83)0. 9 
ml (SftjUr-'y AS. 6 5 m*) fc»*HI*Lfco RlfcS<J!>*»©SLat*< 
2 ltoig, Hi#?©z&&tt3 5TCif±f Lfc„ SiCSttl □ # * *co-fig <fc 
5 &££##r LA: t C ^^tti ^ titt^ofc. ££g&ft 7 0 € C\ 8 0tTfc«||j 

(HASAI 1 4 ) 

nmm 1 mac* <iu ^^-r*ffl(*«t l, e izu^^t--^ 2,^ 
5 mm.%mm Ltzi&m (-m<t$tm<n®imm .2. ommoi/g.^^? 

10 A, -K{b&Xa>a«ftft : 0 . 6 8)0. 9ml C^W^-r ^ * A«, 55 
mg) KilfA^lSLfco Se8O^B0filf^2 8°C©<ti, A*ttt©Sl5:tt3 
4 TC*"T_h#Lfc. RJ6»ttJP#*+©-»fl:IK**#|FrLfc£ c« 4 0 0 p 
pmT'&o*: 0 0°CT-lil 4 0 p pm, 8 0 o CTfi8 5 p p m 1* 

iM^titZo S $>iz s M£tf x<D&ffljgm 10. OOflml/ml • fl48?/h r 

15 Kft*., HH»©K£*fTo fc„ *-©££, JKJC&K 7 0tTli5 5ppm, 8 
0 "CTrli 1 5 p p mT* -> fc„ 
<JtK« 1 ) 

^*-T&{*£ffl^T###| 6 L/cftl< „ ;l/fi-)i,5tl%^i|Sl 
T-m^ttm L/C 0gl 5 0 0 Q CT 4 BSHiftlfc L'fco R^T, * 

20 ©«>&£• 5 0 0 "CT- 1 B#Rn*5c«H*ff->fc 0 c ©&«& ^ffl i> . m mm 1 4 t 
mmo>&m*'a->tzo m^L^«i« (-BUkftgcDatts : o. 7 mm o 1/ 

g • -Kft&XaRttftft : 0. 60) 0. 9ml 

^Afi. 5 6mg) tc#*_^J£ Ltz 0 KlCi5©fl.M©££a< 2 6°C©B# N 
®SSli3 2 °C*T±# Lfc 0 RfcSttiP#*4»©--lMtlfc**#*TLfc<!:6 
25 , HOppmt*-)/:, 5 ft 85&£ 7 0 °C T (* 3 4 0 p p m . 8 0 °C T It 
fi28 0ppm&tfJ$*iA: o m&ii 4>£|BJ&jK£ 1 0. 0 0 0 ml/ 

m 1 • Aili/h r KB**, |a]«l©RiC£fT r> fc c *©$£*, SftrSS 7 0 °CT 
1*24 5ppm, 8 0 8 CT{il50ppmT'*-3/c o 
(Mtil 15) 

2 2 
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o a* 5m&%m&itzmm (-mit%%o®.mm .2. 6mmoi/g'^ 
T-*? a. -mitmm<Di&miz& • 0 . 8 8) 0. 9m 1 (^firi^-* as 

. 5 Omg) i:f^lffiLfc„ RiC3S©*g©££*<2 3t©^, A4i8©z£ 

Sffiffl 1 fflfll£« fflL, mug©;b^-0 a/t;i- s i-mm (^f^OA^w 

10 *S:2. 5ramo 1/g • ^f-CA, -iSlt^WKf : 0. 0 5) 
0. 9ml (^W^r-OA5 Omg) i;§^.IffiLfc, SfKgO^iOSg 

#2 3t©i^ tttKo&jKttKft tft:^-> /Co siesstbo©*/ mit 

fcmvmmii. 9 2 0 p p mT* o /c 0 * fc^ »^bl»*RlC*< 6 0 "CTti 7 5 0 
ppm\ 1 0 0rtli5 0 p pmtio^o 
15 (Jfcttfll 3 ) 

BmtWr* 5 ^-mi* 2 5 g Kttft^-r--? A 2 . 6 g *£t/**tt 8 0 
m 1 tfln*., »iS± THE* ISIS Lfco C<Z> ? % I 0 g , 4 0 0 °CT-3B# 

te«SE<Z> * n;U£Mtt 10. OOOppmtJ&ofc. C ©ft&ifc 0 . 9 m 1 tffi 
20 IN 1 8 iBjlOftftifeCtt^fc, RJ6S©rtS«Dfi*"tt 2 3°CT?R 

UlD/f^it>©-K<t«**»lfLfciC5, 8 5 0 ppmT*o/c o C<Dt:tb 
. RJCS&ttJRL* te««ofilS*<3 3 "CK** «fc-5 IcMU Ht**^l7/c„ 
C©£ ^©SfcgltijPtfXtt 1 © — IMfctfc*****? L/c £ C ^ 780ppmT- 
25 i o fc c 

CWtei&^CD? o;l/£W«*»IJELfc<!: d ^> 1 0. 0 0 

0 p p m~C $> -3 ti 0 

(%mm i 6 ) 

mmm i i5i«ic, (s l. a en 3 T^tiiotti 5g*o. 05 mm<o 
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&&tm+ h *j tAfrtem. 2 5 m i eg 2 b*m^£ *n? & a< * , s&j 

g£3£B5lTT£i& t T-#ip Ls IS? «9 fib L 0 o;u#w*(i 2 0 

5 ppmT*o*: 0 c ©tettt* ffl n «±E t m U ffffc* a o 0 KJSS© 

*g©z&£{*2 3 e Cr'fc&*fetbtz 0 glES^O^^*^, 
3 4 1CT*^^ 0 RJ6Sltin#**©-|*{fcl**«!*Ht 1 p pmT'*-o^ 0 
(lfc«!« 4 ) 

ifcttfl 3 k*h*t, R«:ic«ffl-r S85©te&£*Jt5?lflE*© 7 4 o°CT3l$ 
10 BfliSlLfc. UftnfcMiKD^D^fltti. o 0 0 p p mT* tz a 

zommo. 9m i zmmm 1 8 tm®<Dmr?z&zti-,tz 0 sics^osg 

2 3 °ct-* o /Co SJ68ttiP7yx^flD-K<t 

***»#rLfctc-6, 7 5 0 p p mT4> o /c 0 c © aft, Kj&S&Anjft L , 
«*«ffflfiKA<3 3 1CKtt4J:7KRSL, 51 M * «E if tz „ C © £ * ©KflSSHj 
15 □ #X *©-&<!:£££•#« L £ C*. 7 0 0 ppmT*,fc o Sj(; 
»T«. £fflttK4»©*oA,M«£jHJeLfc4C* 1 , OOOppmT*, 

/Co 

(fgjKfl 1 7 ) 

mmm 1 rattc* fiL^ mmm 2 -e^c^ */c> ** - 

20 mitstm= 3 : 1 <Dtf *e-mt«* 1 mm 1 . 5 ^ja^/cs^^x^^ 

H*K 2 0. 0 0.0 ml/ml • **ttt/h rtS0> 4 0 m 1 /ft 

©fi££g#>7 2 5i0fAL, ^168 2 6*9 OlCKjDJHlU 

2 7 b. 2 7 ctm&L. ><JU7 2 7 a*mts *&mHS!i§ 2 8 tcfljiS-t*- 

Alo 7K±ISISSllg2 8 tCtiiiii-r Z7km% 1 W^^«ft5tffltU+a7 

25 -5,-73 A£5feJiS L/c 0 7k 25 mm Sill 2 8 fcJctfS&iS 3 1 ) 

tt3 0°CT*^/c„ fi£#x*<Rj68»;:i*A$ n* £Ml&©£J&rt<±#?. LT 8 

fritz* Rfc&ffiiitzmsk. emram. Rtosmart xtp<D-Mt&tnt£&VT 
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ut&m 5 ) 

~BHtj£f£=3 : 1 ©#xic-g?<fcJ£*l 1 %x 1 . 5 %JjD*.fciI&#x£ 
SFaliSK 2 0. 0 0 0 ml /m 1 • teflE/h r T&*K MC*J*Sl 40ml/ 

727b, 2 7 c£IUJ»U 2 7 afcffil^ *S«mSS£iff 2 8 Izi&MZ 

■ttirtz&.m£'n^tzo 3 1) Ii3 ot-e^^fc. s^//^ 

10 Sftfc D 

15 *4^?tfe©{giBT-tf>;i5$&^ii!E£ p! So 
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if * «) to 1 

5 $©!&#*# 1 mm o 1 /g • ;U-t^* AJi(±T. Tg2T5£« $ ft * 

io R*mft-zx, /n = ix, / (zx, +zx 2 ) 
. a =— MikBtxmAm/'*** 

= 0. 002mmol 

= 0. 4 mm o I / g • ;i/r-^ A/zn'^x 

15 ®M=£X 

B = nJiS»iR^fi 

(X + B)/A^0. 9©B#©X£X, i-T-So 

(X + B)/A<0. 9©B#©X£X 2 tf5 0 

20 2. HiJgSfli&i LT*JtWK/NDy>*^L<£l»MK*fflw*c tzm'&t 
■tZ&Xafamm 1 £ie«©&^mfaffl*5&£*r#x©Sixg#& 0 

25 4. ffiTEtttt^: LTi?A3i>) A :fc «fc 0\ * A: tt^ 7 - A©-ft^«B*fi(* i 

le © & *4 m a& m * * # w a x © 15 & „ 

^m^oigfflm 1 mnmm 4 ^©Mft^-igtciEis©*^ 
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